System-size dependence of dihadron azimuthal correlations in ultra-relativistic heavy ion collision is simulated by a multi-phase transport model. The structure of correlation functions and yields of associated particles show clear participant path-length dependences in collision systems with a partonic phase. The splitting parameter and root-mean-square width of away-side correlation functions increase with collision system size from 14 N+ 14 N to 197 Au+ 197 Au collisions. The double-peak structure of away-side correlation functions can only be formed in sufficient "large" collision systems under partonic phase. The contrast between the results with partonic phase and with hadron gas could suggest some hints to study onset of deconfinment.
emission angle relative to jet is calculated to be about 1.23 rad for QGP, 1.11 rad for hadronic 28 gas and zero for mixed phase. The gluon radiation mechanism for the double-peak structure [13] 29 suggests that the more energetic the jet, the smaller the emission angle. In Ref. [29] , it is sug-30 gested that the suppression or even disappearance of Mach cone at the QCD critical point due
31
to the attenuation of the sound mode. While it remains unclear what the main mechanism for 32 the emergence of the double peak structure is, all the experimental and theoretical works suggest 33 that it should depend on the nature of the hot and dense matter created in the collisions [30, 31] .
34
In this paper, we study the properties of hot-dense matter produced by different system size by 35 investigating the system-size dependence of dihadron azimuthal correlations.
36
In this paper, we present participant path-length, defined as ν = 2N bin /N part [32] (N bin and
37
N part are the number of binary collision and participants, respectively), dependence of the double- collisions.
83
When the mixed background which mainly stems from elliptic flow is subtracted from the 84 raw dihadron correlation signal taken in the same events, we can get the correlation function. Table 1 : The Default AMPT version is used to compare the properties of the double-peak structure 95 in partonic phase and in hadron gas. For investigating the properties of collision system-size dependences of away-side dihadron azimuthal correlations, we extract the associated particle 200 GeV in the Melt AMPT version. The Default AMPT version, with a hadronic gas, does not result in a rapid increasing dependence trend. In the Melt AMPT version, the dependence trend indicates the jet correlation information can be inherited by and transmitted to more particles in 107 a partonic phase than in a hadronic gas, especially in "large" size collision system. Furthermore 108 it implies that the interaction strength in "large" size collision system is more significant than 109 that in "small" size collision system, and while strong parton cascade plays a dominant role 110 to push more away-side associated particles in the Melt AMPT version. 
where ∆φ m is the mean ∆φ of away-side correlation function and it approximates to π. ∆φ rms 118 can describe the diffusion degree of the associated particles relative to the direction of back jet.
119
The ν(CS YS ) dependences of ∆φ rms in the Melt/ Default AMPT version are shown in Fig. 3 ion collisions with a partonic phase is more distinct in the "large" size collision system than in
133
"small" size one.
134
The splitting parameter (D) is another useful observable to characterize the structure of the 135 double-peak of away-side correlation function, and further discloses essential of jet modification. cross section is taken to be 10 mb in this work, which is also reasonable for reproducing elliptic calculation reflects that it is necessary to pass a strong partonic stage to reproduce large enough 148 double-peak structure as the experimental data demonstrate.
149
From these results, it can be concluded that a considerable "large" collision system is neces- 
